Nitric oxide preferentially stimulates auto-ADP-ribosylation of glyceraldehyde-3-phosphate dehydrogenase compared to alcohol or lactate dehydrogenase.
Recently we demonstrated that the radical nitric oxide (NO) stimulates the auto-ADP-ribosylation of the glycolytic enzyme glyceraldehyde-3-phosphate dehydrogenase (GAPDH) resulting in enzyme inhibition. To further characterize this auto-ADP-ribosylation reaction we studied alcohol dehydrogenase (ADH) and lactate dehydrogenase (LDH) for comparison. Whereas auto-ADP-ribosylation of ADH was stimulated to a minor extent by the NO-liberating agent 3-morpholinosydnonimine (SIN-1), LDH was unaffected. The susceptibility of dehydrogenases towards auto-ADP-ribosylation correlated with the potency of NO to decrease enzyme activity. Again, GAPDH was much more sensitive compared to ADH, whereas LDH again was unaffected. Interestingly, the efficiency of the SH-alkylating agent N-ethylmaleimide (NEM) to inhibit the enzymatic activity of the chosen dehydrogenases correlates with the sensitivity of dehydrogenases towards NO. These studies demonstrate the requirement of a reactive SH-group besides the NAD+ binding site as a prerequisite for NO-stimulated auto-ADP-ribosylation reactions. Furthermore, we establish that under physiological conditions and among the dehydrogenases tested, only GAPDH is a potential target for this post-translational protein modification mechanism.